Introduction. Simulation is an evolving aspect of medical education. The role of simulation in training programs is variable, however, in technical specialties such as surgery and anesthesiology its role is quickly becoming a standard part of training programs. Pain fellowship programs must teach clinical diagnostic skills, pharmacology and pathophysiology, in addition to interventional skills to fellows with varying residency backgrounds.
Introduction
Simulation of emergency situations and difficult patient encounters has been shown to lead to better outcomes, and increased patient safety, in the actuation of these events [1, 2] . Literature within multiple medical specialties including obstetrics [3, 4] , emergency medicine, and anesthesia has supported the hypothesis that we can better prepare learners for crisis situations by practicing for them [5] [6] [7] . The use of simulation in medicine is similar to strategies used by aviation and the military [8] , that of utilizing simulators to recreate the stress and urgency of a given situation and to practice protocols and steps in lieu of only reading about them.
Pain medicine is a unique subspecialty in that it recruits fellows from diverse residency backgrounds of anesthesia, physical medicine and rehabilitation, neurology, and psychiatry among others. Thus, trainees will begin their fellowship with varying experiences and knowledge of airway management [9] , local anesthetic toxicity, and difficult patient encounters [10] . These situations may or may not be witnessed during their fellowship training. Recently, Brenner et al described the use of simulation in the practice of pain medicine and proposed five possible clinical scenarios [11] . Simulation ensures that each fellow experiences these aforementioned situations and develops the skills to manage these scenarios before they occur as "real life" patient events.
Background: Rationale for the Use of Simulation in Pain Medicine
As stated above, the multidisciplinary nature of pain medicine allows trainees to enter fellowship from a number of specialty backgrounds. While this approach ensures balance within the practice of the specialty it makes for unique challenges in education because trainees come to the fellowship with unique backgrounds and thus skill sets. Furthermore, the practice of pain medicine includes the use of invasive procedures. While complications from these procedures are considered rare they can be catastrophic [12, 13] . The American College of Graduate Education (ACGME) has established clear guidelines involving the case numbers, patient management, and procedural skills required during fellowship training for graduation. These quantitative guidelines are easily measured and reported. However, there are no guidelines for the type of exposure a pain fellow should receive in crisis management and what would constitute competence in these real, but rare, scenarios. These scenarios are frequently discussed at formal "morbidity and mortality" conferences or more often, informally, by fellow learners and faculty. By some, it is thought "lucky" to see one of these unfortunate experiences during training rather than after graduation when in solo practice. But then, how do we prepare our fellows for the experiences if they are not so "lucky" to experience them during training? Simulation is a unique way of balancing the two variables of learner education and patient safety and offers many specific advantages to pain medicine education (Table 1) . Thus, we proceeded with identifying those patient scenarios and clinical cases that fellows should be expected to manage (Table 2 ) in complement to those described by Brenner et al. [11] to combine into a hybrid simulation and crucial conversation course.
In addition, two of the core competencies outlined by ACGME center around professionalism and communication skills. While faculty in pain medicine fellowships may have ample time to observe these two competencies in everyday standard practice, they may not have opportunities to see the fellow perform in difficult patient interactions. The practice of pain medicine requires excellence in both of these areas because the nature of the specialty may require many of these difficult conversations (Table 3 ).
Through quarterly reviews by both the fellowship program director and assigned fellowship mentors designed to assess fellows' strengths and weaknesses, we have identified that our fellows would benefit from further difficult patient discussions, particularly in the scenario in which a staff physician is present for observation, feedback, and mentoring. These are lessons that are crucial to the integrity of good medicine but are beyond that which can be portrayed and practiced in a lecture setting. Furthermore, as levels of education advance, such as in fellowship, the learners take on more autonomy and may not experience as many witnessed patient encounters. This is especially important in the ever changing discussion of opioid monitoring, management and patient displeasure with changes in practice. In follow-up with graduated fellows, some have mentioned the challenge of difficult patient interactions and have expressed the desire for more observed fellow-driven (and consultant mentored) patient interactions during training. As mentioned, it was noted from fellow evaluations that some did not feel completely comfortable managing urgent situations that may arise in the course of their pain medicine practice, and thus, we have created the described hybrid simulation-crucial conversation course as part of the pain fellowship curriculum.
Methods: Technical Aspects of Simulation Implementation
The implementation of the simulation scenarios requires a significant amount of work by program directors and/or other faculty members. One of the more challenging aspects of this process is the design of each unique scenario or interaction. A goal of this article is to simplify the process by providing educators with scenario templates. We have provided detailed example scenarios for a rare, but devastating complication, of a stellate ganglion block (addendum 1) as well as a difficult patient conversation surrounding that complication (addendum 2). We have also developed several more detailed scenarios involving crisis management and challenging conversations. Scenarios were based on previously reported complications of interventional pain procedures [13] . Each scenario includes learning objectives which help guide the facilators to run the scenario and then are shared with the learners during the debriefing session.
The debriefing sessions were held after each individual crucial conversation and emergency scenario. They were Currently, there are no validated surveys to assess the impact that simulation may or may not have on pain fellow education and performance. At our institution, we provide the fellows with a pre-simulation and postsimulation survey to assess their comfort level with both difficult conversations and emergency situations. Over time we hope this feedback can be analyzed and combined with other training institutions to develop best practices for pain medicine simulation.
Resources, such as simulation centers, high fidelity mannequins, video equipment, and standardized patients vary across institutions such that it may seem that only large centers can support such simulation exercises. In contrast, it is our belief that despite the amount of resources, or lack thereof, available to a pain medicine fellowship training program these scenarios can be used by any program to create a simulation experience for their fellows. If a program does not have access to a simulation center the scenario can be recreated within a clinic or procedure room setting, with the use of other faculty and staff as the difficult patient, nurse, anesthesia assistant or the like.
The involvement of faculty members to act as moderators ensures that the scenario progresses in a realistic manner. The involvement of multiple learners within a given scenario is important as they can role play as the physician, and also as the assistant, nurse, medical technician, family member, and so forth, who may be involved in real life situations. These additional roles allow the fellow a different perspective that is discussed during a debriefing session following the scenario. Furthermore, this enhances the understanding of "team situation awareness" which is the concept that all members of a care team understand the current situation, environment, surroundings, and goals so as to provide optimal patient care [14] . This concept is especially crucial during interventional procedures when sedation is provided to patients, patient monitoring is essential, and good communication with the care team is important for patient safety and quality care. Frequently, learners are used to functioning as individuals and communication is rarely a skill that is "taught" during training. Thus, by being in the role of nurse or assistant, one learns the importance of communication by not being the leader of the scenario, but, by asking clarifying questions.
Results
Prior to undergoing the simulation experience each fellow completes a survey assessing their comfort level with a number of difficult conversation topics and emergency scenarios. A postsimulation survey is also used to assess improved confidence in both of these important skills. At the completion of each scenario a debriefing is held. Open-ended questions are used to promote discussion on how the scenario went. This discussion typically includes how the learners felt in the moment, what thoughts led to particular actions, and what skills were reinforced during the session. Each session is videoed and replayed to assist the discussion. The moderator for the session keeps track of critical events or skills that were lacking during the session and reviews them at the end of the debriefing session if they have not been discussed already. At our institution, we have found that the debriefing sessions are often learner driven and as important as the actual simulation. To date the sample size from these surveys to too small to perform meaningful statistical analysis; however, all fellows reported an improvement in their confidence level in handling these difficult situations.
Discussion
The importance of simulation has been established in a number of medical specialties [1] . It has also been implemented into the requirements of the American Board of Anesthesiology's maintenance of certification (MOCA) for board eligibility for practicing anesthesiologists. Participation in simulation is also a current requirement for residency training in Anesthesiology. It seems, therefore, that the reasons to include simulation into fellowship training are threefold. One, it will eventually be an expectation of delegates with subspecialty certification in Pain Medicine to participate in simulation exercises as part of board maintenance in on-going competencies, that is, MOCA. Two, simulation levels the field, so to speak, insofar that each learner has the opportunity to experience bad outcomes, difficult patients, and urgent and stressful situations that might not actually occur during training. This is particularly important in pain medicine in which fellows matriculate from various specialties. For example, anesthesia residents are competent in providing sedation and managing a lost airway, however, they may not have had as much exposure to difficult patient discussions. On the contrary, residents from a physical medicine and rehabilitation background may be better prepared to have difficult conversations with patients but are not as comfortable with basic airway management such as mask ventilation or utilizing and assessing patient monitors while performing a procedure. Three, in the ever changing medical world of patient safety, quality measures, and progressive learner autonomy-the needs of the patient can be met without a compromise to training. It is essential that we prepare future pain physicians with the skills to provide safe, multidisciplinary, medical, and interventional modalities to patients. Simulation is yet one more example of the way in which accredited pain fellowships (can) train physicians to provide quality multidisciplinary pain medicine to patients. It is unknown how performance in the simulator correlates to clinical and technical skills in anesthesia training [15] . However, Cook et al., in a large scale meta-analysis showed that technology enhanced simulation consistently showed improved outcomes compared with no intervention across many medical specialties [16] . By making our simulation program available to other pain medicine fellowships, we hope that others will be able to implement similar programs. As simulation is used more widely in the field, outcome measures can be collected and reported leading to standardization of the practice.
Conclusion
In simulation exercises, the learner's education often occurs during discussion and debriefing of the scenario. The ability to reflect on one's performance, and, even watch crucial portions of the scenario that were recorded, can be quite enlightening to the learner both to identify deficiencies as well as strengths. The faculty or moderator of the scenario is able to identify those same weaknesses and strengths so as to address them throughout actual clinical practice to enhance learner experiences and training. And so, in the words of Dr. William Mayo lest we remind ourselves, "Errors of judgment in student days were made harmless by the care and attention of your teachers. From now on you will have no such check on your actions, and your mistakes will be costly because they concern the health and happiness, if not the life, of individuals."-Dr. Will Mayo
